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Address:
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1313 North Market Street
Wilmington, Delaware 19894-0001
US.A.

Telephone: (302) 594-5000
Fax: (302) 594-5400
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Statistics:

Publijc Company
Incorporateg; 1912 as Hercules Powder Company

Employees: 5,116

Sales: $1.85 billion (2003)

Stock Exchanges: New York

Ticker Symbol: Hpc

NAIC: 325520 Adhesive Manufacturing; 325510 Paijnt and Coating Manufacturing; 325998 Al Other Miscellaneoys
Chemical Product ang Preparatiop Manufacturing

Company Perspectives:
At Hercules, we strive to increase our competitjve advantage through work Process redesign; understand and meet

combined with Small bolt-op acquisitions that fiy closely with oyr product and market positions and make excellent
short and long term financia] sense,
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Key Dates:

1912: Hercyles Power Company is formed as a result of a court-ordered breakup of Du Pont,
1916: The Company signs 5 contract to supply the Britain With acetone.

1920: The Mmanufacture of cotton cellylose begins,

1959: Hercyles diversifies into rocket fuels ang Propulsion systems.

Hercules Inc. manufactyreg Specialty chemicals anqg Mmaterials uysed jp the pulp and paper, food, phannaceuticals,
bersonal care, paints and adhesives, ang construction materiajs industries, The Company has foyr main divisjong.
Aqualon js 4 leading provider of Products that are used to change the physical Properties of Wwater-based systems.
FiberVisions holds a leading industry position as a producer of thermal bong Polypropylene Staple fiber ang various
textile fibers, Hercules' Pinova division is the only pale wood rosin derivatiyes Producer in the world. Its Pulp and
Paper unjt Supplies the industry with performance, Process, and water treatment Solutions, Challenges jn the late
1990s and early 2000s forced Hercules to Testructure and sej off varioys assets. The company Successfully fought
off a proxy fight Waged by Internationga] Specialty Products Inc. in 2003,

Early History

The Hercyjes Powder Company was set up as 5 fully developed business entity, Complete with Several explosives
factories, a healthy Segment of the €Xxplosives market, and 3 g5 million "jogn" in its treasury. It Operated Successfully
and made a profit from its very first year. Given its early advantage, it s not Surprising that Hercules developed into
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high-quality cotton has beep extracted. Cotton cellulose s a fiber that has hundreds of industria] yses. When treateqd
with nitroglycerine it becomes nitrocellulose, important in the production of lacquers and Plastics. Hercules quickly
became the world's leading maker of cotton cellulose. This early effort at diversification in no Wway threatened Dy
Pont, which also manufactyred nitrocellulose but only for its own uses,

Expansion into Naval Stores in the 1920s-3¢s

Throughout jts history, Hercules proved successfy] at transforming a previously worthless substance into Something
useful, However, for every time Hercules Succeeded in this kind of endeavor, there were prior failyres, The
company's foray into naval stores is an €xample of this. Naya] stores is a term that refers to products derived from
tree sap and recajjs the early use of pitch to caulk boats. Gums, turpentine, and various adhesives are all referred to
as naval stores. In 1920, a Senate Committee predicted that the virgin pine forests from which high-quality naval
Stores were derjved would soon be exhausted and that there would be No naval stores industry left in the United
States. The management at Hercules Saw, or thought it saw, a chance tg corner the naya] stores market.

both legitimate and illicit gains, Hercules, Atlas, and Dy Pont were convicted of 3 joint price-fixing scheme, and Dy
Pont was assessed a $40,000 dollar fine, Hercules' annual reports during this period concentrated on plans for
reducing the Company's staff once the war endeq because the demands of the war had swelled the company's

Three years after the war ended, Hercyles emerged from what 4 later industry analyst called "3 big sleep." The
demand for nitrocellulose, Paper chemicals, ang naval stores, products Hercyles Wwas depending on i, Peacetime, was
growing at a spajj's pace. Sales were averaging an unremarkable $200 million a year. However, in the 1950s the
Company entered two markets it woulq later dominate: DMT and polypropylene.

Consistent with its "waste not, want not" approach to new chemicals, Hercules began to yge waste gases fy

Between 1955 and 1963, Hercules saw its sales double, due in large part to government contracts, In 1959, Hercules
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in 1963. Throughout the Vietnam War, Hercules continued to derive approximately 25 percent of its profits from
rocket fuels, anti-personnel Wweapons, and specialty chemicals such as Agent Orange and napalm.

The man who presided over Hercules in the 1960s was George Thouron, a relative of the Du Ponts. He described
Hercules' policy towards expansion as "sticking close to profit-producing fields." A profile in Fortune magazine
described Thouron as a quiet man. As the article noted, "his main interest is in his prize Guernsey cattle."

money for the company. CMC was as versatile as Herculon was stain-resistant: it made its way into products as
diverse as ice cream, embalming fluid, diet products, and vaginal jelly. "From womb to tomb," one company pundit
quipped. In 1968, the company changed its name from Hercules Powder Company to Hercules Inc.

The 1960s and early 1970s were an auspicious time for Hercules, Although the foray into plastics had required large
capital and research expenditures that depressed earnings, Hercules remained a profitable and steadily growing
company. High inflation actually helped the synthetics industry since the prices of natural fibers outpaced the cost of
synthetics.

Overcoming Challenges in the 1970s

In 1973, however, Hercules learned that oil can be economically as volatile as nitroglycerin. The Arab ol embargo
was a disaster for the petrochemical industry, and if the embargo were not enough, two years later the demand for
naval stores crashed Jjust montbhs after a rosin shortage had been predicted. Hercules, anticipating a shortage, had
ordered millions of pounds of rosin at twice the usya] price. Around the time that the first rosin-laden ships arrived it
became clear that Hercules' Customers, also fearful of a shortage, were overstocked with the material. The rosin
problem, combined with a drop in the fibers market, caused sales to drop 90 percent. Hercules stock went down 17
percent. The year 1975 was not a good one for most chemical companies, but the difficulties that Hercules
experienced were more than its share,

Werner Brown was the company's president during these years. In 1977, he was promoted and chose Alexander
Giacco to be the next president. Hercules had become an inordinately large company; its overheads and the size of

mild-mannered Brown, and his restructuring of the company reflected that. Giacco Streamlined Hercules to make jt
more of a monarchy. "He runs the company like an extension of himself," said one analyst. In order to stay in touch
with the various divisions, Giacco invested in advanced communications equipment and computers. He also reduced
the managerial levels between himself and the foremen from 12 to six. His position in the company is suggested by
his description of a new product. "I heard Gene Shalit say that candy wrapping paper made too much crinkling noise
in movie houses. So we developed a candy wrapper that has no crinkle."

In many ways, Giacco's plan for Hercules resembled the strategy his mentor, Werner Brown, mapped out in the early
1970s: shift from commodity to value-added (specialty) chemicals, get rid of unprofitable divisions, and derive more
profits from existing product lines. Giacco also led the company away from its longstanding tradition of basic
chemical research into more immediately profitable, application-based inquiry. After the fiasco in 1975, when two
unrelated markets crashed at the same time, Hercules has experimented with the proper combination of products
taking to heart the teachings of economist Charles Reeder: "There's a simple two word answer to why chemical
company earnings vary all over the lot. The words are 'product mix.™

This product mix had eluded Hercules. One thing was certain, however: Hercules' mix would not include
petrochemicals. In 1975, 43 percent of its fixable assets were in petrochemicals, but within a decade these assets
were liquidated. Naval stores, responsible in 1985 for a decline in operating profits, also fell out of favor. Demand for
CMC, the binding agent, declined because the oil industry was not using it for drilling. Propylene fibers and film,
food flavors and fragrances (relatively new ventures), paper chemicals, acrospace, and graphite fibers were included
in the future recipe for success. The company's plants for manufacturing DMT and explosives were among two
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dozen sold between 1975 and 1985.

One shining success during this period was the growth of the stagnant polypropylene market. Hercules entered into a
joint venture with the Italian firm Montedison, with whom it had previously teamed up in the pharmaceutical
company Adria Labs, in order to take advantage of Montedison's newly developed, extremely efficient process for
manufacturing polypropylene. Because the material cost so little, Giacco promoted the use of it to replace other
materials in all types of products, including cigarette filters. It was mixed with polyethylene to produce a synthetic
wood pulp replacement.

The company's herbicide business, maintained during the 1960s, was not profitable and its liabilities continued to
haunt Hercules well after it closed the Reasor-Hill plant in Jacksonville, Arkansas. After five years of class action
litigation on behalf of U.S. veterans exposed to Agent Orange, the company paid $18 million in 1983 to settle claims
in the case. Its product's extremely low levels of the impurity dioxin, which was perceived to be the primary
pathogen in Agent Orange, mitigated the portion Hercules paid of the total $180 million settlement with several other
manufacturers.

The overall success in its aerospace business segued nicely with its line of graphite composites, which had steadily
gained acceptance during the 1970s to become a mainstay in high performance aircraft. In 1986, Dick Rutan and

Management Changes in the Late 1980s-90s

David Hollingsworth succeeded Giacco as chairman and CEO in 1987. After Hollingsworth sold the company's share
of the HIMONT polypropylene venture to Montedison, Giacco resigned from the board, offended at the loss of a
sure growth center. As in the last period after the top office changed hands, several poorly performing, mature
businesses were sold off, Advanced materials and flavors and food ingredients--particularly natural additives based
on pectin and carrageenan--were the focus of intended growth. In 1989, the company bought out Henkel KgaA's
share of the Aqualon Group, formed in 1986 to make cellulose derivatives and water-soluble polymers.

The 1990s were another period of readjustment. Hercules impressed investors with its 1991 introduction of Slendid, a
fat substitute made from citrus pectin (it would first be used in a commercial product five years later, in J.R. Simplot

Earlier it had signed agreements to co-produce hydrogenated hydrocarbon resins in China with the Beijing Yanshan
Petrochemical Company. One of the smaller CMC subsidiaries, Aqualon do Brasil, was sold to Grupo Gusmao dos
Santos. In 1997, Hercules and its partner Mallinckrodt Inc. sold their Tastemaker venture to Roche for $1.1 billion.

Obstacles in the Late 1990s and Beyond

The late 1990s and early 2000s were tumultuous times for Hercules. The company made several moves that proved
to be problematic. In 1998, the company acquired BetzDearborn Inc. for $2.4 billion and the assumption of $700

In another move to reduce debt, the company joined with Monsanto Company to create CP Kelco, a venture that
ombined both Hercules' and Monsanto's food gums business. Problems arose, however, when CP Kelco filed $430
million suit against Pharmacia, the former parent company of Monsanto, claiming its food gum business was
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undervalued at the time of its formation in 2000. Hercules decided to sell its 28.6 percent stake in CP Kelco in 2004,

Management changes also continued during this time period. Elliott was replaced by COO Vincent Corbo in 1999.
Corbo resigned in 2000, and the company tapped former CEO Gossage to lead the company. William Joyce was
named CEO the following year. Joyce's short career with Hercules was marred by a vicious proxy fight waged by
International Specialty Products Inc. (ISP) and its chairman Samuel J. Heyman. ISP held a 10 percent stake in
Hercules and fought to gain control of the company's board of directors in 2003. Heyman was publicly critical of

In late 2003, Joyce left Hercules to head up Nalco Company. John K. Wulff was named chairman while Craig A.
Rogerson assumed the role as president and CEO. The past several years had been challenging, but Hercules now
operated as a slimmer, more efficient company and earned a profit in 2003--a good sign that business was back on
track. Nevertheless, the company and its peers in the chemical industry faced several obstacles. Wavering demand
and high energy and raw material costs would no doubt keep Hercules on its toes in the years to come.

Principal Divisions: Pulp & Paper; Aqualon; FiberVisions; Pinova.

Principal Competitors: Akzo Nobel N.V.; The Dow Chemical Company; Rhodia.
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The Story of Agent Orange

ltis the war that will not end. It is the war that continues to stalk and claim its victims
decades after the last shots were fired. It is the war of rainbow herbicides, Agents
Orange, Blue, White, Purple, Green and Pink.

This never-ending legacy of the war in Vietnam has created among many veterans
and their families deep feelings of mistrust of the U.S. govemment for its lack of
honesty in studying the effects of the rainbow herbicides, particularly Agent Orange,
and its conscious effort to cover up information and rig test results with which it does
not agree.

On August 2, 1990, two veteran's groups filed suit in U.S. District Court in
Washington, D.C., charging that federai scientists canceled an Agent Orange study
mandated by Congress in 1979 because of pressure from the White House.

The four year, $43 million study was canceled, according to the Centers for Disease
Control (CDC) in Atlanta, because it could not accurately determine which veterans
were exposed to the herbicide used to destroy vegetation in Vietnam.

The American Legion, Vietnam Veterans of America and other veteran's groups are
charging a massive government cover-up on the issue of herbicide exposure
because of the hundreds of millions of doliars in health care and disability claims that
would have to be paid.

The results of the scientific studies are rigged, claim many veterans, to exonerate
the govemment which conducted the spraying and the chemical companies which
produced the herbicides. Until there is a true study of the effects of Agent Orange,
say the veterans - a study devoid of govemment interference and political
considerations, the war of the rainbow herbicides will goon.

Charges of a White House cover-up have been substantiated by a report from the
House Govemment Operations Commitiee. That report, released August 9, 1990,
charges that officials in the Reagan administration purposely "controlled and
obstructed" a federal Agent Orange study in 1987 because it did not want to admit
government liability in cases involving the toxic herbicides,

Govemment and industry cover-ups on Agent Orange are nothing new, though.
They have been going on since before the herbicide was introduced in the jungles of
Vietnam in the early 1960s.

Agent Orange had its genesis as a defoliant in an obscure laboratory at the
University of Chicago during World War II. Working on experimental plant growth at
the time, Professor E.J. Kraus, chairman of the school's botany department,
discovered that he could regulate the growth of plants through the infusion of various
hormones. Among the discoveries he made was that certain broadleaf vegetation
could be killed by causing the plants to experience sudden, uncontrolied growth. It
was similar to giving the plants cancer by introducing specific chemicals. In some

http://www.usvetdsp.com/agentorange.htm
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instances, deterioration of the vegetation was noticed within 24-48 hours of the
Introduction of the chemicals.

Kraus found that heavy doses of the chemical 2,4-dichlorophenoxyacetic acid (2,4-
D) could induce these growth Spurts. Thinking this discovery might be of some use
in the war effort, Kraus contacted the War Department. Army scientists tested the
plant hormones but found no use for them before the end of the war.

Civilian scientists, however, found Kraus' plant hormones to be of use In everyday
life after the war. Chemical sprays that included 2 4-D were put on the market for
use in controliing weeds in yards, along roads and railroad rights of way.

The Army continued to axperiment with 2,4-D during the 1950s and late in the
decade found a potent combination of chemicals which quickly found its way into the
Army's chemical arsenal.

Army scientists found that by mixing 2,4-D and 2,4,5-trichlorophenoxyacetic acid
(2,4,5-T) and spraying it on plants, there would be an almost immediate negative
effect on the foliage. What they didn't realize, or chose to ignore, was that 2,4,5-T
contained dioxin, a useless by-product of herbicide production. It would be twenty
more years until concern was ralsed about dioxin, a chemical the Environmental
Protection Agency (EPA) would later call "one of the most perplexing and potentially
dangerous" known to man,

According to the Encyclopedia Britannica, "The toxicity of dioxin renders it capable of

killing some species of newbom mammals and fish at levels of five parts per frillion
(or one ounce in six million tons). Less than two millionths of an ounce will kill a
mousa. Its toxic properties are enhanced by the fact that it can pass into the body
through all major routes of entry, including the skin (by direct contact), the lungs (by
inhaling dust, fumes or vapors), or through the mouth. Entry through any of these
routes contributes to the total body burden. Dioxin is so toxic, according to the
encyclopedia, because of this: "Contained in cell membranes are protsin molecules,
called receptors, that normally function to move substances into the cell. Dioxin
avidly binds to these receptors and, as a resuit, is rapidly transported into the
cytoplasm and nucleus of the cell, where it causes changes in cellular procession.”

After minimal experimentation in 1961 , @ variety of chemical agents was shipped to
Vietnam to aid in anti-guerilla efforts. The chemicals were to be used to destroy food
sources and eliminate foliage that concealed enemy troop movements.

The various chemicals were labeled by color-coded stripes on the barrels, an
arsenal of herbicides known by the colors of the rainbow, including Agent Blue
(which contained arsenic), Agent White, Agent Purple, and the lethal combination of
2,4-D and 2,4,5-T, Agent Orange.

On January 13, 1962, three U.S. Air Force C-123s left Tan Son Nhut airfield to begin
Operation Hades (later called Operation Ranch Hand), the defoliation of portions of
South Vietnam's heavily forested countryside in which Viet Cong guerrillas could
easlly hide. By September, 1962, the spraying program had intensified, despite an
early lack of success, as U.S. officials targeted the Ca Mau Peninsula, a scene of
heavy communist activity. Ranch Hand aircraft sprayed more than 8,000 acres of
mangrove forests there, defoliating approximately 95 percent of the targeted area.
That mission was deemed a success and full approval was given for continuation of
Operation Ranch Hand as the U.S. stepped up its invalvement in Vietham.

Over the next nine years, an estimated 12 million gallons of Agent Orange were
sprayed throughout Vietnam. The U.S. military command in Vietnam insisted publicly
the defoliation program was militarily successful and had littie adverse impact on the
economy of the villagers who came into contact with it.

Altho herbicides were widely used i they usually were
heavily diluted with water or oil. In tnam, military applications were sprayed at the
rate of three galions per acre and contained approximately 12 pounds of 2,4-D and
13.8 pounds of 2,3,5-T.

The military sprayed herbicides in Vietnam six to 25 times the rate suggested by the
manufacturer.

http://www.usvetdsp.com/agentorange.htm
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In 1862, 15,000 gallons of herbicide were sprayed throughout Vietnam. The
following year that amount nearly quadrupled, as 59,000 gallons of chemicals were
poured into the forests and streams. The amounts increased significantly after that:
175,000 galions in 1964, 621,000 galions in 1965 and 2.28 million gallons in 1966.

The pilots who flew these missions became so proficient at their jobs that it would
take only a few minutes after reaching their target areas to dump their 1,000-gallon
loads before tuming for home. Flying over portions of South Vietnam, Laos and
Cambodia that had been sprayed, the pilots could see the effects of their work.
Many of them adopted a grim fatalism about the job. Over the door of the ready
room for Ranch Hand pilots at Tan Son Nhut Airport near Saigon hung this sign:
"Only You Can Prevent Forests.”

Unknown fo the tens of thousands of American soldiers and Vietnamese civilians
who were living, eating and bathing in a virtual omnipresent mist of the rainbow

herbicides, the makers of these chemicals were well aware of their long-term toxic
effects, but Sought to Suppre ; ation from fhe miment and The pupiie,
fearing negafive bac ash. =

Of particular concern to the chemical companies was Agent Orange, which
contained dioxin. Publicly, the chemical companies said dioxin occurred naturally in
the envirofiment and was not harmful to humans.

Privately, they knew otherwise.

o —————
A February 22, 1965 Dow Chemical Corporation internal memorandum provided a
summary of a meeting in which 13 executives discussed the potential hazards of
dioxin in 2,4,5-T. Following that meeting, Dow officials decided to meet with other
makers of the chemical and formulate a stance on Agent Orange and dioxin.

In March 1965, Dow official V.K. Rowe convened a meeting of executives of
Monsanto, Hooker Chemical, which operated the Love Canal dump, Diamond Alkali,
the forerunner of Diamond-Shamrock, and the Hercules Powder Co., which later
became Hercules, inc.

According to documents uncovered only years later, the purpose of this meeting was
"to discuss the toxicological problems caused by the presence of certain highly toxic
impurities” In samples of 2,4,5-T. The primary "highly toxic impurity” was 2,3,7,8 J
TCDD, one of 75 dioxin compounds. ///

Three months later, Rowe sent a memo to Ross Mulholland, a manager with Dow in
Canada, informing him that dioxin "is exceptionally toxic, it has a tremendous
potential for producing chloracne (a skin disorder similar to acne) and systemic
injury.” Rowe ordered Mulholland in a postscript to the letter that "Under no
circumstances may this letter be reproduced, shown or sent to anyone outside of
Dow.” Amang those in attendance at one of the meetings of chemical company
__,"9 officials was John Frawley, a toxicologist for Hercules, Inc. In an intemal
memorandum for Hercules officials, Frawley wrote in 1965 that Dow was concemned
the govemment might feam of a Dow study showing that dioxin caused severe liver
damage in rabbits. Dow was concemned, according to Frawley, that "the whole
industry will suffer.” Frawley said he came away from the meeting with the feeli
that "Dow was extremely frightened that T might ex ad to
government restrictions.

The concem over dioxins was kept quiet and largely out of the public view. The U.S.
govemnment and the chemical companies presented a united front on the issue of
defoliation, claiming it was militarily necessary to deprive the Viet Cong of hiding
places and food sources and that it caused no adverse economic or health effects to
those who came into contact with the rainbow herbicides, particularty Agent Orange.

But, scientists involved in Operation Ranch Hand and documents uncovered
recently in the National Archives present a somewhat different picture. There are
strong indications that not only were military officials aware as early as 1967 of the
limited effectiveness of chemical defoliation, they knew of potential long-term health
risks of frequent spraying and sought to keep that information from the public by
managing news reports.

Dr. James Clary was an Air Force scientist in Vietnam who helped write the history
of Operation Ranch Hand. Clary says the Air Force knew Agent Orange was far

http://www.usvetdsp.com/agentorange.htm
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more hazardous to the heaith of humans than anyone would admit at the time.

"When we (military scientists) initiated the herbicide program in the 1960s," Clary
wrote in a 1988 letter to a member of Congress investigating Agent Orange, "we
were aware of the potential for damage due to dioxin contamination in the herbicide.
We were even aware that the “military’ formulation had a higher dioxin concentration
than the “civilian' version, due to the lower cost and speed of manufacture. However,
because the material was to be used on the ‘enemy,’ none of us were overly
concerned. We never considered a scenario in which our own personnel would
become contaminated with the herbicide. And, if we had, we wouid have expected
our own govemment to give assistance to veterans so contaminated.”

Aware of the concem over the use of herbicides in Vietnam, particularly the use of
Agent Orange, the U.S. Military Assistance Command, Vietnam (MACV), attempted
to put the proper public relations spin on information conceming Operation Ranch
Hand by announcing a "revision® in its policy on the use of herbicides.

It was not so much a revision of the policy as it was an appearance of a revision of
the policy as it was an appearance of revision, as Is evident in a memorandum
signed by Gen. R.W. Komer, deputy to Gen. William Westmoreland for civil
operations and RD support (CORDS).

"The purpose of this exercise would be to meet criticisms of excessive use of
defoliants by clarifying that they will no ionger be used in large areas, while in reality
not restricting our use of defoliants (since they are not now normally used in this
area anyway). In addition, there would be an escape clause . . . which wouid permit
the use of defoliants even in the prohibited area provided that a strong case could be
made to MACV/JGS.

phoptA Ll

"Appearing to restrict the use of defoliants in this manner would (a) heip meet US
and Vietnamese criticism of these operations; (b) increase peasant confidence so
that they would grow more rice; (c) be of psywar (psychological warfare) vaiue by
suggesting that large areas were sufficiently pacified by now that large scale
defoliants use was no longer necessary.”

But the idea that the spraying of herbicides could be confined to a limited area as
suggested in this memo was known to be futile as early as 1962.

One of the first defoliation efforts of Operation Ranch Hand was near a rubber
plantation in January, 1862.

According to an unsigned U.S. Army memorandum dated January 24, 1968, titled
"Use of Herbicides in Vietnam," studies showed that within a week of spraying, the
trees in the plantation "showed considerable leaf fall."

"The Injury to the young rubber trees occurred even though the plantation was
located some 500 yards away and upwind of the target at the time of the spray
delivery.”

The memo went on to say that "vapors of the chemical were strong enough in
concentration to cause this injury to the rubber.” These vapors, "appear to come
from ‘mist drift' or from vaporization either in the atmosphere or after the spray has
settled on the vegetation.”

The issue of "mist drift" continued to plague the defoliation program. How far would it
drift? How fast? Wind speed and direction were of major concems in answering
these questions. Yet, there were other questions, many of which could not be
answered.

What happened in humid weather?

How quickly did the chemicals diffuse in the atmosphere or were they carried into
the clouds and dropped dozens of miles away? How long would the rainbow
herbicides linger in the air or on the ground once they were sprayed?

A November 8, 1967 memorandum from Eugene M. Locke, deputy U.S.
ambassador in Saigon, once again addressed the probiem of "mist drift" and
"significant damage" to rubber plantations from spraying earlier in the year.

According to Locke, "the herbicide damage resulted from a navigational error; some

http://www.usvetdsp.com/agentorange.htm
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Irees in another plantation had been defoliated defiberately in order to enhance the | vt AL botee e
security of a U.S. military camp. The bulk of the herbicide damage must be ; Coree A v,
attributed, however, fo the drift of herbicide through the atmosphere. This drift occurs / He o From The ¥ /73777

i

(a) after the spray is released from the aircraft and before it reaches the ground,
and/or (b) when herbicide that has already reached the ground vaporizes during the
heat of the day, is carried aloft, then moved by surface winds and eventually
deposited elsewhere. o

4

"There is a lack of agreement within the Mission regarding the distances over which
the two kinds of drift can occur. When properly released (as required at 150 feet
above the target, with winds of no more than 10 mph blowing away from nearby
piantations) herbicide spray should fail with reasonable accuracy upon its intended
target. The range of drift of vaporized herbicide, however, has not been scientifically
established at the present time. in recognition of this phenomenon and to minimize
it, current procedures require that missions may be flown only during inversion
conditions, i.e., when the temperature on the land and in the atmosphere produces
downward currents of air. Estimates within the Mission of vaporized herbicide drift
range from only negligibie drift to distances of up to 10 kilometers and more.”

Ten kilometers and more. Mare than six miles. in essence, troops operating more

than six miles from defoliation operations couid find themseives, their water and their

food doused with chemical agents, Inciuding dioxin-laced Agent Orange. And they

wouldn't even know it. ~

More than four months later, on March 23, 1968, Gen. A.R. Brownfield, then Amy
Chief of Staff, senta message to aif senior U.S. advisors in the four Corps Tactical
Zones (CTZ) of Vietnam.

Brownfield ordered that “helicopter spray operations will not be conducted when
ground temperatures are greater that 85 (degrees) Fahrenheit and wind speed in
excess of 10 mph."

But the concem was not for any troops operating in the areas of spraying, as was
evident in the memo, but for the rubber plantations. The message ordered that "a
buffer distance of at least two (2) kilometers from active rubber plantation must be
maintained.” No such considerations were given for the troops operating in the area.

One of the U.S. government's worst planned and executed efforts to use herbicides
was a secret operation known as "Project Pink Rose.”

According to a recently declassified report on "Project Pink Rose,” the operation had
its genesis in September 1965 when the Joint Chiefs of Staff received a
recommendation from the Commander in Chief Pacific “to develop a capabiliity to
destroy by fire large areas of forest and Jungie growth in Southeast Asia.”

On March 11, 1966, a test operation known as "Hot Tip” was documented at Chu
Pong mountain near Pleiku when 15 B-52s dropped incendiaries on a defoliated
area. According to the declassified memo, "results were Inconclusive but sufficient
fire did develop to indicate that this technique might be operationally functional.”

What neither the govemment nor the chemical companies told anyone was that
buming dioxins significantly increases the toxicity of the dioxins. So, not only was the
government introducing cancer causing chemicals into the war, it was increasing

their toxicity by buming them. ) =
ww#s This Freduce # f/é"w/e)
Nevertheless, "Project Pink Rose” continued. 5

In November, 1966, three free strike target areas were selected: one in War Zone D
and two in War Zone C. Each target was a box seven kilometers square. The target
areas were double and tripie canopy jungle. The areas were heavily prepped with
defoliants, the government dumping 255,000 galions on the test sites.

The three sites were bombed individually, one on January 18, 1967, another
January 28, 1967 and the last on April 4, 1967. According to the memo, “the order
and dates of strikes were changed to properly phase Pink Rose operations with
concurrent ground operations.”

Which means that U.S. and Viethamese froops were living and fighting in these test
sites on which 255,000 gallons of cancer causing defoliants had been dumped.

The resuits of "Project Pink Rose" were less than favorable.
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According to the memo, "The Pink Rose technique is ineffective as a means of
removing the forest crown canopy.”

The conclusion: "Further testing of the Pink Rose technique in South Vietnam under
the existing concept be terminated.”

In addition to the planned dumps of herbicides, accidental and intentional dumps of
defoliants over populated areas and into the water supplies was not unusual,
according to govemment documents.

A memorandum for the record dated October 31, 1967, and signed by Col. W.T.
Moseiey, chief of MACV's Chemical Operations Division, reported an emergency
dump of herbicide far from the intended target.

At approximately 1120 hours, October 29, 1867, aircraft #576 made an emergency
dump of herbicide in Long Khanh Province due to failure of one engine and loss of
power in the other. Approximately 1,000 gallons of herbicide WHITE were dumped
from an altitude of 2,500 feet.

No mention was made of wind speed or direction, but chemicals dropped from that
height had the potential to drift a long way.

Another memorandum for the record, this one dated January 8, 1968 and signed by
Col. John Moran, chief Chemical Operations Division of MACYV, aiso reported an
emergency dump of herbicide, this time into a major river near Saigon.

"At approximately 1015 hours, January 6, 1968, aircraft #633 made an emergency
dump over the Dong Nai River approximately 15 kilometers east of Saigon when the
aircraft experienced severe engine vibration and loss of power. Approximately 1,000
galions of herbicide ORANGE were dumped from an aititude of 3,500 feet.”

CHEMICAL CO “MPLOYEES
DEVELO® 3 -EMS

The chemical companies continued to insist that the herbicides in general, and
Agent Orange in particular, had no adverse effects on humans. This despite Dow's
concems about human exposure to Agent Orange expressed Intemally in 1965 but
hidden from the govemment. And this despite evidence at the plants producing
Agent Orange that workers exposed to it suffered unusual heaith problems.

The Diamond Alkali Co. in Newark, New Jersey, was one of the major producers of
Agent Orange for the government. Spumed by Pentagon officials to make their
production schedules to "heip the war effort,” patriotic employees at Diamond Alkali
eageriy sought to fill their quotas.

But some of Diamond Alkali's employees began suffering what were described as
"painful and disfiguring” skin diseases, according to the doctor who treated more
than 50 of the empioyees in the early and mid 1960s.

"They (the employees) were aware of what was going on,” said Dr. Roger Brodkin,
head of dermatology at the University of Medicine and Dentistry of New Jersey.

*No one worried much about the skin disease because everyone was determined to
make production schedules.”

Brodkin said he alerted state health officials of the problem, but got little response.

"They came out, ail of them, said Brodkin. "They looked around and they said, ‘Ah
hah,' and ieft. Nothing was done.”

Brodkin later discovered that many of Diamond Alkali's employees involved In the
manufacture of Agent Orange were suffering a variety of ailments.

"We discovered that not only were these peopie getting skin disease, but they were
also showing some indication of liver damage,” he said. ———
\‘

it was not until 1883 that the state of New Jersey got around to testing the soil
around the plant. It found hazardous levels of dioxin.
m

New Jersey Gov. Thomas Kean urged residents living within 300 yards of the piant
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" This despite evidence within the chemical companies that dioxin, the most toxic
@isnt in Agent Orange, was responsible for health problems in laboratory

essence changing its findings. /
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It was not until 1968 that scientists began raising some concems about the use of
the rainbow herbicides in Vietnam.

Part of their concern came following a November 19867 study by Yale University
botany Professor Arthur Gaiston. Galston did some experiments with Agent Orange
and other herbicides to determine whether they were dangerous to humans and
animals. Galston was unable to come to any definite conclusions on Agent Orange,
but advised that continued use of it might "be harmful” and have unforeseen
consequences.

The American Association for the Advancement of Science (AAAS) in the summer of
1868 sent a letter to the Secretaries of State and Defense urging a study to
determine the ecological effects of herbicide spraying in Vietnam.

That letter prompted a cabie from Secretary of State Dean Rusk to the U.S.
Embassy in Saigon. The cabie, dated August 26, 1968, sought additional information
but informed embassy officials of the tactic State was going to take in its reply to the
AAAS,

"The Department of State's proposed reply notes that the limited investigations of
the ecological problem which have been conducted by agencies of the USG thus far
have failed to reveal serious ecological disturbances, but acknowledges that the
long-term effect of herbicides can be determined definitively only by long-term
studies.”

Rusk suggested releasing "certain non-sensitive” portions of a study on the
ecological effects of herbicide Spraying in Vietnam done earier that year by Dr. Fred
H. Tschirlay, then assistant chief of the Corps Protection Research Branch, Corps
Research Division of the U.S. Department of Agriculture in Beltsville, Maryland.
Tschirley went to Vietnam under the auspices of the State Department early in 1968
and retumed with exactly the report the U.S. govemment and the chemieat ————
companies wanted. s

Tschirley foresaw no long-term ecological impact on Vietnam as a result of the

herbicide spraying. in addition, in his report of April 1968, later reprinted in part in the
February 21, 1969 issue of Science magazine, Tschirley exonerated the chemical
companies.

"The herbicides used in Vietnam are only moderately
animals," Tschirley wrote. "None deserves a lengthy discussion except for Agent

Blue (cacodylic acid). which contains arsenic."_,._———-h.h__h____d ) a\

animalis and workers at the plants that produced the chemical. o

.-—""'_"_-_-.___-_H"‘-—-—-_.__ i ____________/,..-‘-“'
"There is no evidence," Tschirley wrote, "o suggest that the herbicides used in
Vietnam will cause toxicity problems for man or animals.”

Rusk urged Tschirley's report be made public. in his cable to Saigon, he wrote: "its
publication would not only help avoid some awkwardness for Tschirley, but would
provide us with valuable documentation to demonstrate that the USG is taking a
responsible approach to the herbicide program and that independent investigation
has substantiated the Midwest Institute's findings that there have been no serious

adverse ecological consequences.”
What Rusk did not mention was that Tschirley's report had been heavily edited, in /

d

While the debate over the danger of Agent Orange and dioxin heated up in scientific
circles, the U.S. Air Force continued flying defoliation sorties. And the troops on the
ground continued to live in the chemical mist of the rainbow herbicides. They slept
with it, drank it in their water, ate it in their food and breathed it when it dropped out
of the air in a fine, white pungent mist.

Some of the troops In Vietnam used the empty Agent Orange drums for barbecue
pits. Others stored watermelons and potatoes in them. Still others rigged the residue
laden drums for showers.
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Former Marine Danny Gene Jordan remembers sitting on Hill 549 near Khe Sanh in
the spring of 1968, waiting for night and cooking his C-rations. Jordan had been in
country just a few weeks and was still leaming his way around, so he wasn't sure
why the five C-123s approaching his unit would be flying so low and in formation.

"They're defoliating,” one of his buddies told him. =
Then came the mist, like clouds floating out of the back of the C-123s, soaking the & d d d (/U 6
/ men, their clothes and their food. For the next two weeks, the men of Jordan's unit )

{ suffered nausea and diarrhea. Jordan retumed from Vietnam with an unusual
\k amount of dioxin in his system. More than 15 years later, he still had 50 paris per

trillion, considered abnormally high. He also had two sons bom with deformed arms
and hands.

The spraying continued unabated in 1968, even though, according to miiitary
records, it apparently was having minimal effects on the enemy. A series of
memorandums uncovered in the National Archives and now deciassified indicate
that defoliation killed a lot of piants, but had little real effect on military operations.

As early as 1967 it had become clear that herbicide spraying was having few of the
desired effects. According to an undated and unsigned USMACV memorandum,
Rand Corporation studies in October 1967, conciuded "that the crops destruction
effort may well be counterproductive.”

According to the memo, "The peasant, who is the target of our long range
pacification objectives, bears the brunt of the crop destruction effort and does not
like it.”

Col. John Moran, chief of the Chemical Operations Division of MACV, wrote a
memorandum dated October 3, 1968, and titted "Advantages and Disadvantages of
the Use of Herbicides in Vietnam" that provides some key insights into the
defoliation program.

"The effect of defoliation on the enemy, in itself, Is of little military vaiue,” Moran
wrote. "its military potential is realized only when it is channeled into selected targets
and combined with combat power to restrain the enemy from using an area or pay
the cost in men and material from accurately delivered firepower.”

Disadvantages of defoliation were more numerous, according to the memorandum.

"The herbicide program carries with it the potential for causing serious adverse
impacts in the economic, social and psychological fields,” Moran wrote.

Ecoiogically, according to the memorandum, "Semideciduous forests, especially in
War Zone C and D, have been severely affected. The regeneration of these forests
could be seriously retarded by repeated applications of herbicide.”

An unsigned, undated memorandum written sometime late in 1968 provided even
more detalls about the negative impact of defoliation.

Regarding the effect of VC/NVA combat and infiltration capability, the memo
reported that "Very few PWs who have infiltrated even mention the effects of US
herbicide operations. Some state that they have seen areas where the vegetation
has been killed, but do not mention any infiltration problems caused by the
defoliation. There are indications that US herbicide operations have had a negligible
effect on NVA infiltration and combat operations.”

The psychological effects of defoliation, according to the memorandum, were
twofold; they either hardened the resolve of the VC/NVA or angered the Vietnamese
farmers whose crops were destroyed.

"Some enemy soldiers may become mare dedicated to the elimination of those who
‘ravage the countryside.’ in addition, Allied herbicide operations may provide good
material for enemy propaganda efforts aimed at fermenting an anti-US/GVN
(Govemment of Vietnam) attitude among the population.”

The reaction of the civilians affected by herbicide spraying is even more noticeable
according to the memo.

"The obvious reaction of the peasant whose labors have been destroyed is one of
bittemess and hatred. He will frequentiy direct this hatred toward both the US/GVN,
for accomplishing the destruction, and the VC/NVA, for bringing it about. If he has
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previously leaned toward the VC, he is likely to side with them completely after the
crop destruction. He Is aided In making this decision by the incessant propaganda of
the VC cadre who decry the “barbarous crimes perpetrated by the Americans and
their lackeys.™

So, while Operation Ranch Hand provided no long or short term military benefits, it
aiso provided neither long nor short term psychological benefits. If anything, it
embittered the civilian population of Vietnam and drove it closer to the Viet Cong and
NVA. And no one yet was sure what eventually would be the effect on the health of
those exposed to the chemicals. Operation Ranch Hand was shown by late 1968 to
be a bankrupt strategy, one devoid of good sense, good planning or good intentions.

Meanwhile, the military continued to leamn just how toxic Agent Orange couid be. On
October 23, 1969, an urgent message was sent from Fort Detrick, Maryland, to
MACYV conceming cleaning of drums containing herbicides. The message provided
detailed instructions on how to ciean the drums and wamed that it was particularly
important to ciean Agent Orange drums.

"Using the (Agent) Orange drums for storing petroleum products without thoroughly
cieaning of them can result in creation of an orange aerosol when the contaminated
petroleum products are consumed in intemal combustion engines. The Orange
aerosol thus generated can be most devastating to vegetation in the vicinity of
engines. Some critics claim that some of the damage to vegetation along Saigon
streets can be attributed to this source. White and Biue residues are less of a
problem in this regard since they are not volatile.”

Not only was Agent Orange being sprayed from aircraft, but it was unwittingly being
sprayed out of the exhausts of trucks, jeeps and gasoline generators.

In March 1968, Lt. Col. Jim Corey, deputy chief of CORDS in | Comps reported to his
boss, R.M. Urquhart, unusual defoliation in Da Nang.

"A large number of beautiful shade trees along the streets in the city of Da Nang are
dead or dying,” Corey wrote. "This damage appears to be entirely a result of
defoliation chemicals.”

There was no evidence of insect or fungus damage to the vegetation, according to
the memo.

"In every instance of tree and garden plot damage," Corey wrote, "empty defoliant
barrels are either present in the area or have been transported aiong the route of the
damage.”

The use of herbicides was not confined to the Jungies. it was widely used to
suppress vegetation around the perimeters of military bases and, in many instances,
the interiors of those bases.

T

ire

=

_/ Nevertheless, the use of Agent Orange throughout Vietnam was widespread through
much of 1969. Then, iate in the year a study done by Bionetics Research
/ . Laboratories showed that dioxin caused deaths and stillbirths in laboratory animals.
The tests revealed that as Tiffle as Wo paris o dioxin per trifl he streai
was sufficient to cause deaths and abnormal births. And some Gis were retuming
home from Vietnam with 50 parts per trillion, and more, in their bloodstream.

When the report was released by the Food and Drug Administration, the White
House, on October 29, 1969, ordered a partiai curtailment of the use of Agent
Orange in Vietnam.

On November 4, 1969, a message went out from Joint Chiefs of Staff to Commander
in Chief Pacific (CINCPAC) and MACYV.

"A report prepared for the National Institute of Health presents evidence that 2,4,5-T
can cause malformation of offspring and stillbirths in mice, when given in relatively
high doses. This material is present in the defoliant (Agent) Orange.

"Pending decision by the appropriate department on whether this herbicide can
remain on the domestic market, defoliation missions in South Vietnam using Orange
should be targeted only for areas remote from population. Normal use of White or
Blue herbicides can continue, but large scale substitution of Blue for Orange will not
be pemitted.”
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Despite the order, some troops continued to use Agent Orange when they ran out of
the other rainbow herbicides. Finally, in early 1971, the U.S. Surgeon General
prohibited the use of Agent Orange for home use because of possible harmful
effects on humans and on June 30, 1971, all United States defoliation operations in
Vietnam were brought to an —_—

—

/

As soldiers who had served In Vietnam attempted to settle back into civilian life
following their tours, some of them began to develop unusual health problems.
There were skin and liver diseases and what seemed to be an abnormal number of
cancers to soft tissue organs such as the lungs and stomach. There also seemed to
be an unusually high humber of birth defects among chiidren born to Vietnam
veterans who had been exposed to Agent Orange. Some veterans experienced wild
mood swings, while others developed a painful skin rash known as chioracne. Many
of these veterans were found to have high levels of dioxin in their biood, but
sclentists and the U.S. government insisted there was no link between their llinesses
and Agent Orange.

In the mid 1870s, there was renewed interest in dioxin and its effects on human
health following an industrial accident in Seveso, italy, in which dioxin was released -

into the air, causing animal deaths and human sickness. -

g

Then, in 1979, the Environmentai Protection Agency banned the use of Agent
Orange in the United States when a large number of stillbirths were reported among
mothers in Oregon, where the chemical had been heavily used.

While veterans clamored for heip from the Veterans Administration, the govemment
responded either slowly, or not at ail. In 1979, a National Veterans Task Force on
Agent Orange was formed and legislation finaily was passed by Congress at the
urging of Rep. Tom Daschie (D-SD), a Vietnam veteran who became a U.S.
Senator, to commission a large scale epidemiological study of veterans who had
been exposed to the herbicide.

That proved to be only the beginning of the battie over Agent Orange.

Over the next four years, the VA examined an estimated 200,000 veterans for
medical problems they claimed stemmed from Agent Orange and other herbicides
used in Vietnam. But many of those examined were dissatisfied with their
examinations. They claimed the exams were done poorly and often in haste by
unqualified medical personnel. Many veterans aiso claimed that the VA seemed to
have a mind set to ignore or debunk Agent Orange connected disability complaints.

___ CLASS ACTION SUIT FILED PR

E— —_— s o
.
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~" Fed up with what they perceived as government inaction on the Agent Orange issue, \ / ? /
‘\\ ey P i B

’ veterans filed a class action lawsuit in 1982 against the chemical companies that
/ had made Agent Orange. Among the companies named were Dow Chemical Co. of
Midiand, Michigan; Monsanto Co. of St. Louis, Missouri; Diamond Shamrock Corp.
[ of Dallas, Texas; Hercules Inc. of Wilmington, Delaware; Uniroyal Inc. of Middiebury, \
Connecticut; Thompson Chemical Corp. of Newark, New Jersey and the T.H.
Agriculture and Nutrition Co. of Kansas City, Missouri. I

By the early 1980s, some of the chemical companies' dirty little secrets about dioxin
were beginning to leak out.

—_——-—-""-.-F'

Times Beach was an idyllic little community of about 2,200 residents in the rolling
farmlands of eastem Missouri 20 miles southwest of St. Louis. It was an ideal place
to live and raise children, with plenty of open spaces, two story wood frame houses,
quiet streets and none of the pollution, poverty or crime of the inner city.

Or so it seemed.

Unknown to the residents of Times Beach, for several years in the mid 1970s, dioxin
laced oil had been sprayed on the town's roads to keep down the dust. Times Beach
was one of 28 eastern Missouri communities where the spraying had been done. But
none of the others had the levels of dioxin contamination of Times Beach, parts of
which had dioxin levels of 33,000 parts per bililon, or 33,000 times more toxic than
the EPA's level of acceptance.
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The contamination was so bad that the govemment decided the only way to save
the town's residents from further damage from dioxin was to buy them out and move
them out.

in early 1883, the U.S. government spent $33 million buying the 801 homes and

businesses in Times Beach and refocating its 2,200 residents. The entire town was ) ‘ V78 ,L/ 4 fﬁg <
fenced in and guards were brought in to keep out the curious. "Caution, Hazardous / J / S

Waste Site, Dioxin Contamination,” read the signs leading into Times Beach. :
Sp B Aorre ho

What had been a comfortable litle community became a ghost town. It remains a

ghost town today because of dioxin contamination. E)’ /O\S h / y C/ )
/

So, while the government was paying off the residents of Times Beach because of
dioxin contamination, it continued to deny that Vietnam veterans who had been
exposed to Agent Orange and its dioxin were at risk.

While the government was busily buying up Times Beach and evacuating its
residents, the American Medical Association was coming under attack from
environmental health specialists for its stance on dioxin. In its June 1983 convention,
the AMA adopted a resolution cailing for a public information campaign on dioxin to
"prevent irational reaction and unjustified public fright.*

"The news media have made dioxin the focus of a witch hunt by disseminating
rumors, hearsay and unconfirmed, unscientific reports,” the resolution read, in part.

That position was overwhelmingly supported by President Ronaid Reagan in a
speech at the AMA convention, calling the resolution "a positive step toward a more
reasonable public debate” on the issue.

But Dr. Samuel Epstein, professor of occupational and environmental medicine at
the University of lilinois Medical Center in Chicago, calied the AMA "incompetent
and ignorant” for its stance on dioxin.

"The AMA's contribution In this area is a profound disservice and consistent with
their established record of extreme conservatism and lack of information and
demonstrated lack of concem for preventive medicine,” said Epstein.

And Dr. Paul Wiesner, an assistant director of the CDC said that "Evidence is
increasing that there Is an association with a rare form of tumor called soft tissue
sarcoma after occupational exposure (to dioxin).”

W7

By 1983, the results of studies of Agent Orange and dioxin exposure began to trickle
in. They were, for the most part, contradictory and confusing. A series of studies
conducted between 1974 and 1983 by Dr. Lennart Hardell, the so called Swedish
studies, showed a link between exposure to Agent Orange and soft tissue sarcomas
and non-Hodgkin's lymphoma. And in July 1983, the Department of Health and
Human Services (HHS) released a report citing "an association” between dioxin
exposure and incidence of soft tissue sarcoma.

"The early waming sign has gone up,” said Dr. Edward Brandt, Jr., assistant
secretary of the HHS.

This was also the year of the Times Beach buy out and growing nationwide concern
over dioxin. Few people knew what it was and only Vietnam veterans and
researchers knew what it could do to the human body.

¢ I3
in December 1983, the EPA announced a nationwide plan to clean up more than S g / ]é/
200 dioxin contaminated sites, including 50 plants where 2,4,5-T had been M 4
manufactured. The cost of the cleanup was put at $250 miifion and was expected to

take four years. ﬁ/e/ql”b)/ /7f7/

But barely two months later, in February, 1984, the U.S. Air Force released the first . L}
part of a three part study on Operation Ranch Hand pilots and crewmen. it /// JZ
concluded that the 1,269 pilots and crewmen involved in the herbicide spraying

program in Vietnam suffered no higher death or serious iliness rates than the

general population.

But to Vietnam veterans, studying aircrews who had handled drums of Agent
Orange, and not the soldiers exposed to it, was like testing the crew of the Enola
Gay for the effects of radiation, not the survivors of Hiroshima.
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